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The changes in coronary blood flow in response to intracoronary injection of 3 ml of 76% Renografin were studied in 47 patients using the thermodilution technique for continuous measurement of coronary sinus blood flow. Within seconds after left coronary injection, an increase in coronary sinus flow began which peaked at an average of 53% above control in 5-10 seconds. There was a corresponding decrease in coronary resistance. Flow returned to control level in almost all patients within one minute of injection.
Twenty-four of 35 Furthermore, we sought to identify differences in response between patients with normal coronary arteries and those with obstructive coronary artery disease, to see if such differences might be of value in assessing the degree of impairment of the coronary arterial bed. Such a possibility has also been suggested by Gould et al.7 on the basis of animal studies. and ani approximately ten-minute pause, the same proceduire w as repeated for the right coronary arterv Arterial blood pressure, and the electrocardiogram xx erc recorde(l continouislv together xxwith floxx measurements. Measurements were madle on several patients following control inijectioni of 3 ml of 5% dextrose at rooim termiperatuire. Informed conisent vas obtained from each patient.
Results
Of the 47 patients, 13 proved to have normal left coronary artery systems, while 34 had one or more significant (> 75% obstructive) lesions of the left system. Only one patient had isolated left circumflex disease, and he was in the group vhose total coronary sinuis blood flow was measured.
Left C'oronary Arterv In1jection
All 47 patients demonstrated a marked and characteristic response to the left coronary bolus of contrast medium. Within a few seconds an increase in coronary sinus blood flow was noted, which reached its peak between 5 and 10 seconds after injection. The maximum increase in flow averaged 53% above control. The flow returned to its control value within 60 seconds in almost all patients. Figure 1 shows the record of a typical response. The left coronary injection of contrast medium induced small decreases in mean arterial pressure, averaging 5 mm Hg. There was also a small decrease in heart rate of [2] [3] beats/min on the average.
For analysis, patients were divided into subgroups, depending upon whether coronary sinus or great cardiac vein blood flox was measured and whether the left coronary arterial system was normal or exhibited significant obstructive disease. Tables 1 and 2 list the changes in coronary sinus blood flow and coronary resistance (calculated as the ratio of mean arterial blood pressure and coronary sintus blood flow). All grouips showed a marked increase in blood flow and fall in resistance in response to the contrast injection. Of interest is the fact that while flow and resistance at rest were similar for patients with normal and abnormal left coronary systems, the percentage increase in flow and decrease in coronary resistance was significantly greater in the normal coronary bed. Average change in blood flow for the 13 normals was 70 + 27% (mean + standard deviation) vs 46 ± 25Yo for the 34 abnormals (P < 0.01). Differences in resistance were -44 ± 9% vs -33 ± 11% (P = 0.001).
There were no changes in coronary blood flow measured in response to injection of 3 ml room temperature 5%,. dextrose. Figure 3 shows the typical lack of response to right coronary injection in a patient with no right-to-left collaterals.
Discussion
Marked increases in human coronary blood flow beginning within seconds and ending within one minuite -caused by a direct vasodilating effect of contrast material have been demonstrated. These findings are in agreement with animal data.3'`We used a 3 ml injection of contrast, smaller than that used in routine arteriographic injections and smaller than the 7 ml used by Kloster et al. 8 The cause of the difference between our findings and those of Kloster et al., who found a marked increase in flow as long as seven minuites after injection, is unclear. The difference may be related to the different methods of coronary blood How measurement rather than to the amount of contrast injected, since we studied an additional four patients with coronary artery disease following a 7 ml injection and found that flow had returned to control within one minute in all. We did not see the transient decrease in coronary flow described by some in animals immediately following inijection.3
It is not surprising that most of our patients showed no change in coronary sinus flow in response to right 
